lie tumour progression is that of variation within the population of cells which composes a tumour followed by selection on the classical Darwinian evolutionary pattern (for references, see Klein, 1961; Hauschka, 1961) .
In earlier studies Roberts and Trevan (1960) have demonstrated modes of formation ofa minority population ofvariant cells, identifiable by their appearance, in a murine epithelioma in vitro and also (Trevan and Roberts, 1960 ) that the biological behaviour of some, at least, of these variant cells may differ from that of the stem cells in identical environmental conditions. The purpose of this paper is to record a pattern of change in the proportions of cells with nuclei of various sizes in a tumour in vivo under conditions where the environment varies throughout the course of an experiment, but at any one time is the same for all the cells under test, and to discuss the mechanisms whereby the changes may be brought about.
MATERIALS AND METHODS
The tumours used in these studies are strain-specific ascites sublines of a naturally-occurring epithelioma of a C/57 black mouse (Epithelioma 255/Bl) and of a benzopyrene-induced sarcoma of a C3H mouse (BAS/56AA); the tumours have been maintained since their inception by serial passage in mice of the strain of origin; the former by Dr. D. J. Trevan, the latter by the author.
A mouse was inoculated intraperitoneally with 0.1 ml. of a 1 in 10 dilution of Epithelioma 255/Bl in balanced salt solution and the abdominal cavity was tapped daily with a fine glass capillary until the animal appeared unlikely to survive, when the mouse was killed and the tumour transferred to another host. In this way samples of ascites fluid were obtained for the whole of three successive generations of the tumour. By inoculating 0-2 ml. of ascites exudate of BAS/56AA similar samples were obtained for the whole of one generation of this tumour.
Each sample was spread on a glass slide with a platinum loop, and immediately immersed in 50 per cent ethyl alcohol; being subsequently stained by Papanicolaou's method and mounted.
The distribution of the relative sizes of the nuclei of the interphase uninucleate cells was determined by the following method. Images of the cells were projected onto sheets of paper (plain quarto continuation paper, Chas. Davy and Co. Ltd.) at a magnification of 2500 and the outlines of the nuclei traced with a sharp 2H pencil. The traced outlines were then cut out with scissors and weighed to 0.1 mg. on an analytical balance.
RESULTS

Distribution of binucleate cells
Since it had been shown (Roberts and Trevan, 1960) the last sample w-as in general shape not unilike the first, but with consisteintly smaller niuclear sizes. OIn the basis of these findiings distributioin curves were constructed for the second generationi of Epithelioma 255/131 (G2). The first three anid the last two samples were anialysed with alternate samples in betweein, 500 inuclei being measured in each sample. The first sample gave a curve less widely based thain that of the first sample of Gt1 aInd also less skewed to the right, the bulk of the observed sizes being in the 4V-8V range. The third sample showed some contractioni of the base with most of the observatioiis Inow fallinlg in the 2V-4V range, while the seconid sample The (listributioni curve of the first sample of BAS/56AA was again widely based and(l skewed to the right with the bulk of the observationis in the 4V 8-(V rainge. The second sample did niot differ markedly from the first. The curve for the thiird sample. hoNwever, showed marked contraction of the base, little skewinig ancd the bulk of the observationis in the 2V'-4V' ranige. Subsequent samples showed initeriiedliate distributioins between these two extremes until the cuirve for the final sample approximated closely to that for the first. The distribution curves show that it is probable that the pattern of change cannot be attributed to variations in the rate of mitosis affecting the entire cell population equally. To produce the changes observed in the early life of the tumour would require a degree of synchrony of mitosis not usually seen in natural systems of adult mammalian cells; similarly the changes cannot be explained on the basis of the addition and removal of nuclear constituents throughout the entire population. It appears that the explanation of the changes is to be sought in terms of differential changes within the population.
Increase in nuclear size in non-neoplastic tissues, other than that involved in reproductive growth, has been shown to be due to one of three causes: development of polyploidy (e.g. Beams and King, 1942; Teir, 1944; Walker, 1958) , a non-proportional increase in extra-chromosomal protein in certain hormoneregulated tissues and following the action of certain chemical substances (Laird, 1953; Alfert, Bern and Kahn, 1955; Alfert, 1958) and nuclear oedema in certain degenerating, dying epithelial cells (Bern, Alfert and Blair, 1957) .
In tumours, Kit (1960) has reported a correlation between chromosome ploidy and inter alia, cell volume, nuclear volume and nucleic acid content of cells of carcinomas and lymphomas; Klein (1951) 
